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'HP Ertofo Coifocioci by iho STIC Syaioma Gmnch 



(7~ ] Changod a lilo Ir6m nonASCU lo ASCII C N T E R E E/^ ^ /'^^ZZ (ST| C 



J ] Changod Iho margins in cases whoro Iho sequenco loxl was Nvrappod* down lo Iho noxl line ^^ ^ 

J j Edited a format enor in Ihe Current Application Data section. specifically: 



[ j Edilod Iho Current Applicaiion Oala section with Ihe actuaJ cuaeni number. The number inputted by the 
applicant was D Ihe prior application data; or Q other . - 

[ ) Added Iho mandatory hoading and subheadings lor 'Cunrenl Applicaiion Data*. 

[ ] Edited iho 'Number of Sequences* fiold. Tho applicant spcllod out a number instoad of using an iniogor 

I ] Changed Iho spelling of a mandatory field (the headings or subheadings), specifically: 



j J Corroded Iho SEO ID NO when obviously incorrect. The sequence numbers thai wcro edited were: 

[ J Inserted or corroded a nucleic number al Iho end of a nucleic lino. SEO 10 NO'S edited: 

[ J Corroded subheading placement. All responses must bo on iho same line as each subheading. "If iho 

applicanl placod a rosponso below Iho subheading, Ihis was moved lo its appropriato placo. 

j J Inserted colons after headings/subheadings. Headings edited included:*. . 

I J Deleted extra, invalid, headings-used by an applicant, specifically: 

[ [ Oelelod: □ non-ASOll *garbago" al iho beginning/cnd,,ol lilos; O secretary initials/filcna/no at end of file 
D page numbers throughout text; Q other invalid loxl. such as_J 

f J Inserted mandatory headings, specifically: 

Correded an obvious erro: in iho response, specifically: 

I 1 Ediled idcnlificrs whereu)ppcr case is used but lower caso is required, or vice versa. 

□ 

Corrected an orror.in Iho Number of Sequences field, specifically: 

A "Hard Pago Greak* code was inserted by the applicant. All occurrences had lo bo delotcd. 

[ 1 Oeloted ending stop codon in amino acid sequences and adjusted tho *(A)lengih:" field accordingly (error 
^ ^ duo to a Palcnlln bulg). Sequences corroded: 



Examiner: ;tkc,abovo corrections must bo communicated to the applicant in tho first Office 
Aclfdn* OO NOT send a copy of this form. 3/ w9S 
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4 <110> APPLICANT: Iida, Shigeru 

5 Tanaka, Sachiko 

6 Inagaki , Yoshishige 

8 <120> TITLE OF INVENTION: Genes Encoding Proteins Regulating the pH of Vacuoles 
10 <130> FILE REFERENCE: 001560-397 

12 <140> CURRENT APPLICATION NUMBER: 09/830,123 

13 <141> CURRENT FILING DATE: 2001-04-24 

15 <150> PRIOR APPLICATION NUMBER: PCT/JPOO/05722 

16 <151> PRIOR FILING DATE: 2000-08-24 

18 <150> PRIOR APPLICATION NUMBER: JP 11/236800 

19 <151> PRIOR FILING DATE: 1999-08-24 
21 <160> NUMBER OF SEQ ID NOS : 20 

23 <170> SOFTWARE: Patentln version 3.1 

25 <210> SEQ ID NO: 1 

26 <211> LENGTH: 2237 

27 <212> TYPE: DNA 

28 <213> ORGANISM: Ipomoea nil 

30 <220> FEATURE: 

31 <221> NAME/KEY: misc_f eature 

32 <222> LOCATION: (1)..(2237) 

33 <223> OTHER INFORMATION: Nucleotide sequence of DNA encoding for protein regulating 

the 

34 pH of vacuoles 

36 <400> SEQUENCE: 1 

37 agaatgtagg ctacagaaat tttcagacag atagatacat aaatccgtat aatagagaca 60 
39 gagaaacaga aaaagagaga gtcacgttaa tcctgagatt ttcctccatt tgtctgaagc 120 
41 tcttcatcct tcaacactac ccccacatct cacctttcaa gtgatttgta tgttttcggg 180 
43 agggattgga atgggcaacc cggatatgtg aacagaaacc acgacattgg gaaaagattt 240 
45 attgcaaaaa ttgttttgat tgttttggat tttgtggtag aaaaagggga agaacaaaa 299 
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245 


Leu 


Phe 


Asn 


Ala 


He 


Gin 


Ser 


C lie 


Sen 
nop 


1 T 1C L. 


T 1 h -K- 
J. 11X 


Oel 


Dhp 
■file 


Asp 


Dt*/^i 
f X D 


Lys 


246 






195 










9DD 
£t \j \j 










90 ^ 
^ y j 








248 


He Gly 


Leu 


His 


Phe 


He Gly 


rloll 


Dho 

f llC 


Leu 


iyr 


Leu 


Dho 
xr lie 


Leu 


Cor 
OcX 


Ser 


249 




210 










215 










99f! 










251 


Thr 


Phe 


Leu 


Gly Val 


Gly 


He 


vjxy 


T.PII 


XlCLi 


LjfO 


Ala 
nla 


iyr 


Tlo 
lie 


Tip 
lie 


Lys 


252 


225 










230 










£i *J ~J 










94 0 


254 


Lys 


Leu 


Tyr 


Phe Gly Arg 


His 


OCX 


T'h v 
1 ILL 


Asp 


Arg 


ulU 


Va 1 
Val 


Ala 
Ma 


Leu 


jyie L. 


255 










245 










9^0 










9 ^ ^ 




257 


Met 


Leu 


Met 


Ser 


Tyr 


Leu 


Ser 


iyr 


Tl p 
X 1c 


1*1 C l_ 


Ala 


pin 
ulU 


Leu 


rfle 


Tyr 


Leu 


258 








260 










Ai U J 










970 






260 


Ser Gly 


He 


Leu 


Thr 


Val 


Phe 








X 1c 


Va 1 
Val 


Mot" 
1X1 C L. 


JCl 


His 


Tyr 


261 






275 




















9ft S 








263 


Thr 


Trp 


His 


Asn 


Val 


Thr 


Glu 


OCX 


Opr 
Del 


riX y 


Va 1 
Val 


1 ill 


Th y 
1 111 


Arg 


III c 

nib 


Cor 
OCX 


264 




290 










295 










300 










266 


Phe 


Ala 


Thr 


Leu 


Ser 


Phe 


Val 


Ala 


Glu 


Thr 


Phe 


He 


Phe 


Leu 


Tyr 


Val 


267 


305 










310 










315 










320 


269 


Gly Met 


Asp 


Ala 


Leu 


Asp 


He 


Glu 


Lys 


Trp 


Lys 


Phe 


Val 


Lys 


Asn 


Ser 


270 










325 










330 










335 




272 


Gin 


Gly 


Leu 


Ser 


Val 


Ala 


Val 


Ser 


Ser 


He 


Leu 


Val 


Gly 


Leu 


He 


Leu 


273 








340 










345 










350 






275 


Val 


Gly 


Arg 


Ala 


Ala 


Phe 


Val 


Phe 


Pro 


Leu 


Ser 


Phe 


Leu 


Ser 


Asn 


Leu 


276 






355 










360 










365 








278 


Ala 


Lys 


Lys 


Asn 


Ser 


Ser 


Asp 


Lys 


He 


Ser 


Phe 


Arg 


Gin 


Gin 


lie 


He 


279 




370 










375 










380 










281 


He 


Trp 


Trp 


Ala 


Gly Leu Met 


Arg 


Gly 


Ala 


Val 


Ser 


lie 


Ala 


Leu 


Ala 
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282 


385 










390 










395 












284 


Tyr 


Asn 


Lys 


Phe 


Thr 


Thr 


Ser 


Glv 


His 


Thr 


Ser 


Leu 


His 


vxu 


noli 


Ala 


285 










405 










410 










415 




287 


He 


Met 


He 


Thr 


Ser 


Thr 


Val 


Thr 


Val 


Val 


UCU 




C -f~ 
OCX 


± ilX 


Val 


V ax 


288 








420 










425 










430 






290 


Phe Gly 


Leu 


Met 


Thr 


Lys 




T.pn 
UCU 


Tl & 

-L XC 


Aon 


Leu 


Leu 


Leu 


Pro 


Pro 


nib 


291 






435 










440 










445 








293 


Lys 


Gin 


Met 


Pro 


Ser Gly 


His 


Ser 


Ser 


Met 


Thr 


Thr 


Ser 


Glu 


Pro 


Ser 


294 




450 










455 










460 










296 


Ser 


Pro 


L ys 


His 


Phe 


Thr 


Val 


Pro 


Leu 


Leu 


Asp 


Asn 


Gin 


Pro 


Asp 


Ser 


297 


465 










470 










475 










480 


299 


Glu 


Ser 


Asp 


Met 


He 


Thr 


Gly 


Pro 


Glu 


Val 


Ala 


Arg 


Pro 


Thr 


Ala 


Leu 


300 










485 










490 










495 




302 


Arg 


Met 


Leu 


Leu 


Arg 


Thr 


Pro 


Thr 


His 


Thr 


Val 


His 


Arg 


Tyr 


Trp 


Arg 


303 








500 










505 










510 






305 


Lys 


Phe 


Asp 


Asp 


Ser 


Phe 


Met 


Arg 


Pro 


Val 


Phe Gly Gly Arg Gly 


Phe 


306 






515 










520 










525 








308 


Val 


Pro 


Phe 


Val 


Ala 


Gly 


Ser 


Pro 


Val 


Glu 


Gin 


Ser 


Pro 


Arg 







309 530 535 540 

312 <210> SEQ ID NO: 3 

313 <211> LENGTH: 16 

314 <212> TYPE: DNA 

315 <213> ORGANISM: Artificial Sequence 

317 <220> FEATURE: 

318 <22 3> OTHER INFORMATION: Msel adaptor 

320 <400> SEQUENCE: 3 

321 gacgatgagt cctgag 16 
324 <210> SEQ ID NO: 4 

32.5 <211> LENGTH: 14 

326 <212> TYPE: DNA 

327 <213> ORGANISM: Artificial Sequence 

329 <220> FEATURE: 

330 <223> OTHER INFORMATION: Msel adaptor 

332 <4 00> SEQUENCE: 4 

333 tactcaggac teat 14 

336 <210> SEQ ID NO: 5 

337 <211> LENGTH: 20 

338 <212> TYPE: DNA 

339 <213> ORGANISM: Artificial Sequence 

341 <220> FEATURE: 

342 <223> OTHER INFORMATION: TIR primer 

344 <400> SEQUENCE: 5 

345 tgtgcatttt tcttgtagtg 20 

348 <210> SEQ ID NO: 6 

349 <211> LENGTH: 16 

350 <212> TYPE: DNA 

351 <213> ORGANISM: Artificial Sequence 

353 <220> FEATURE: 

354 <223> OTHER INFORMATION: Msel primer 
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L:93 M:336 W: Invalid Amino Acid Number in Coding Region/ SEQ ID:1 

L:97 M:336 W: Invalid Amino Acid Number in Coding Region, SEQ ID:1 



L 


: 101 


M 


:336 


W : 


Tnval id 


Ami no 


Acid 


NnnihPT 


in 


vvUXU^ I\C^ XUU / 


SEQ 


ID 


:1 


L 


: 105 


M 


:336 


W: 


Inval id 


Amino 

JL 1 1 \m/ 


Acid 


Nnmbpr 


in 


Podi ncr Rpcri on , 

\y KjL Am 11 ^ 1\CM A- V> 11 f 


SEQ 


ID 


:1 


L 


: 109 


M 


:336 


W : 


Inval id 

A. 11 V U -I- Am 


Amino 


Acid 


NnmhpT 

11 Ul LLU J. 


in 


Pod i ncr PacH on 
^uuxii^ i\c^ xun / 




ID 


:1 


jj 


: 113 


M 


:336 


W : 


Tnva 1 i ri 

-i_ 11 V CL -i- -L \_1 


Ami no 


Acid 


Mi i inhor 

Vi LllllXV X 


i n 

Xll 


fori i n rr "Porri on 

vUUXU^ IxC^XUU ^ 


<"2FO 


ID 


:1 


L 


: 117 


M 


:336 


W : 


Tnva 1 "i c\ 

A- LI V GL -L- Am \ml 


Am i no 

rxiiix 11U 


Ar*i H 

nv^xu 


Mi imV>£^ t~ 
v% uiiix/cx 


i n 

Xll 


PoH i nrr Porri nn 
^uuxii^ i\cy f 




ID 


:1 




: 121 


M 


:336 


W: 


Tnva lid 

111 VullU 


Ami no 


Aoi d 


li LlllUkV CI 


i n 

Xll 


PnH i nrr Porri nn 

V^UUXll^ IVC^ XUIl / 




ID 


:1 


L 


: 125 


M 


:336 


W : 


Tnva lid 

Am 11 V U Am J. V-l 


Ami no 


Acid 


MnmVi at* 


in 


Porl i nrr "Porri on 

vUUXll^ £\CVjXUH/ 




ID 


:1 


T. 
XJ . 


• X £- W 


M 


:336 


W • 


Tnva 1 i rl 


Am i no 

rxiuxiiu 


Aoi fi 


Mi lmV^o t~ 


i n 

Xll 


PnH "i nrr Porri r*m 
uuu x ii^j i\ti y xuii , 




ID: 


:1 


L 


; 133 


M 


:336 


w • 

Ti • 


T n va 1 i H 


Amino 


Acid 


Number 


in 


Coding Region, 




ID; 


:1 


L : 


: 137 


M:336 




Tnva 1 i rl 


Amino 


Acid 


Number 


in 


Coding Region, 


QTTO 


ID:1 


L : 


: 141 


M 


:336 


W : 


Tnva lid 

A. 11 V U A. J. \JL 


Amino 


Acid 


Number 


in 


Coding Region, 


cpn 


ID:1 


L ; 


: 145 


M: 


:336 


W : 


Tnva lid 

Am 11 V U ^ J- v-A 


Amino 


Acid 


Number 


in 


Coding Region, 




ID; 


:1 


L ; 


: 149 


M; 


:336 


W: 


Tnval id 


Amino 


Acid 


Number 


in 


Coding Region, 




ID: 


:1 


L : 


: 153 


M: 


:336 


W: 


Invalid 


Amino 


Acid 


Number 


in 


Coding Region, 


SEQ 


ID: 


:1 


L : 


: 157 


M: 


:336 


W : 


Tnva 1 id 


Amino 


Acid 


Number 


in 


Coding Region, 


SEQ 


ID: 


:1 


L ; 


; 161 


M:336 


W : 


Tnva 1 id 

J. 11 V U ^ ^ VjL 


Amino 


Acid 


Number 


in 


Coding Region, 


cT?n 


ID: 


:1 


L : 


: 165 


M; 


: 336 


W : 


Tnva 1 i c\ 

A- 11 V ti -L _l_ V^l 


Amino 


Acid 


Number 


in 


Coding Region, 




ID: 


:1 


L : 


; 169 


M; 


:336 


W: 


Invalid 

JL 11 V u X JL\JL 


Amino 


Acid 


Number 


in 


Coding Region, 


SEQ 


ID: 


:1 


L : 


: 173 


M: 


:336 


W : 


Invalid 


Amino 


Acid 


Number 


in 


Coding Region, 


SEQ 


ID: 


:1 


L : 


177 


M: 


:336 


W : 


Tnva lid 

^ 11 V U A. .1. VA 


Amino 


Acid 


Number 


in 


Coding Region, 




ID: 


:1 


L : 


: 181 


M: 


;336 


W : 


Tnva lid 

-L. 11 V VhI -I- -L. \»4 


Amino 


Acid 


Number 


in 


Coding Region, 




ID: 


:1 


L : 


374 


M : 


:341 


W : 




1 or "Xaa" used, for SEQ ID#:7 








L : 


392 


M: 


:341 


W : 


r46^ n n f 


' or "Xaa" used, for SEQ ID# : 8 








L : 


610 


M: 


:336 


W : 


Tnva 1 i H 
x ii v a x j. u 


Amino 


Acid 


Number 


in 


Coding Region, 




ID: 


14 


L : 


U X*± 


M: 


336 


ri * 


Tnva 1 i rl 
xu vaxx \j. 


Amino 


Acid 


Number 


in 


Coding Region, 




ID: 


14 


L : 


618 


M: 


336 


W : 


T nva lid 

Xll V fJL A L. V.1 


Amino 


Acid 


Number 


in 


Coding Region, 




ID: 


14 


L : 


\J *J J 


M: 


336 




Tnva 1 i rl 

Xll VuXXU 


Amino 


Acid 


Number 


in 


Coding Region, 


C3FO 


ID: 


16 


L : 


843 


M: 


336 


w * 


Tnva 1 i H 

lllvuiXU 


Amino 


Acid 


Number 


in 


Coding Region, 


<3PO 
OlJV 


ID:16 




O *± f 


M: 


336 


W * 


Tnva 1 i c\ 

XllVaXXU 


Amino 


Acid 


Number 


in 


Coding Region, 


QFO 


ID: 


16 


L : 


851 


M: 


336 


W : 


T nva 1 i rl 

X 11 V GL X X \JL 


Amino 


Acid 


Number 


in 


Coding Region, 


C3T?0 


ID: 


16 


L : 


855 


M: 


336 




Tnva "1 i rl 

Xll VaXXU 


Amino 


Acid 


Number 


in 


Coding Region, 




ID: 


16 


L : 


859 


M: 


336 


W : 


Tnva 1 i rl 

-1- 11 V u A- _1_ V_l 


Amino 


Acid 


Number 


in 


Coding Region, 


qrn 


ID: 


16 


L: 


863 


M: 


336 


W: 


Invalid 


Amino 


Acid 


Number 


in 


Coding Region, 


SEQ 


ID: 


16 


L: 


867 


M: 


336 


W: 


Invalid 


Amino 


Acid 


Number 


in 


Coding Region, 


SEQ 


ID: 


16 


L: 


871 


M: 


336 


W: 


Invalid 


Amino 


Acid 


Number 


in 


Coding Region, 


SEQ 


ID: 


16 


L: 


875 


M: 


336 


W: 


Invalid 


Amino 


Acid 


Number 


in 


Coding Region, 


SEQ 


ID: 


16 


L: 


879 


M: 


336 


W: 


Invalid 


Amino 


Acid 


Number 


in 


Coding Region, 


SEQ 


ID: 


16 


L : 


883 


M: 


336 


W: 


Invalid 


Amino 


Acid 


Number 


in 


Coding Region, 


SEQ 


ID: 


16 


L: 


887 


M: 


336 


W: 


Invalid 


Amino 


Acid 


Number 


in 


Coding Region, 


SEQ 


ID:16 


L: 


891 


M: 


336 


W: 


Invalid 


Amino 


Acid 


Number 


in 


Coding Region, 


SEQ 


ID: 


16 


L: 


895 


M: 


336 


W: 


Invalid 


Amino 


Acid 


Number 


in 


Coding Region, 


SEQ 


ID: 


16 


L: 


899 


M: 


336 


W: 


Invalid 


Amino 


Acid 


Number 


in 


Coding Region, 


SEQ 


ID: 


16 


L: 


903 


M: 


336 


W: 


Invalid 


Amino 


Acid 


Number 


in 


Coding Region, 


SEQ 


ID: 


16 


L: 


907 


M: 


336 


W: 


Invalid 


Amino 


Acid 


Number 


in 


Coding Region, 


SEQ 


ID: 


16 


L : 


911 


M: 


336 


W: 


Invalid 


Amino 


Acid 


Number 


in 


Coding Region, 


SEQ 


ID: 


16 


L: 


915 


M: 


336 


W: 


Invalid 


Amino 


Acid 


Number 


in 


Coding Region, 


SEQ 


ID: 


16 
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L:919 M:336 W: Invalid Amino Acid Number in Coding Region, SEQ ID: 16 
L:923 M:336 W: Invalid Amino Acid Number in Coding Region, SEQ ID:16 
L:1087 M:336 W: Invalid Amino Acid Number in Coding Region, SEQ ID: 18 
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